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Transmission Line Magnet Parameters

Beamogs 20mMmx30mm
Magnet length (nalf-cdl) 6bm
Gadat +3%an
Meagndtic fidd injection 01T
madmum 20T

Goadfidd 0020 aeadaree: 01T 20mm

20T 100m
Curatfar 20T fidd 100kA
Magrdticfidd enagy 630 kJ
Indudiance 0132 mH
e 16 SSC ouer cadesinpardld
Reek Opaaing Tap. 65-7/K

lron Core Low catoon Sed (AIS 1006)



TRANSMISSION LINE MAGNET VIEW

Vacuum chambers Iron Core

100kA SC Cables

Nitrogen Screens

Support tube Half cores connecting

Vacuum shells plate

Support High precision spacer bar



M ag,net Cross-section
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Basic Design Choices

A warm iron core and a single turn coil to ssimplify the
cryogenic, vacuum, and quench protection systems.

An alter nating-gradient design which eliminatesarc
guadrupoles and allows the magnet to be continuousin
long lengths.

Magnetic field formed by iron poles with sufficient
accuracy that the strong correction coils needed for
conventional SC magnetswould not be needed.

M agnetic forces are reduced by position of outer
conductor and lower yoke thickness.

Super conducting transmission line conductor which
can be made from available SSC outer cable.

Low Magnet System+ Tunnel Cost per 1 TeV energy.



TRANSMISSION LINE MAGNET
100 kA Drive Conductor

Injection Molded Ultem
Cold Pipe Support Ring \

50K Trace Cooling
Inwvar Tube

Imvar Cryopipe \

Wrapped Copper Tape

Extruded Aluminum
Vacuum Jacket
Aluminized Mylar

Superinsulation

MNbTi/ Copper
superconductor
Braid

Extruded Aluminum
50K Thermal Shield

Perforated Invar
Flow Liner & Support




~ Magnetic Field Correction by Holes
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Sextupole Correction .

Pole Profile Optimized for 0.1 T Field



Correction Holes Position
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Results of 20 Hall Probe M easur ements

Field Deviation from Averge of 20 probes (G)

Field Shape Deviation B-<B>
All NEGATIVE B Data from -2.03 to -0.065T
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Results of Field Averaging

Deviation from polynomial fit (G)
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- Space between Magnets

Vertical Correctors

Multipole Correctors

Ferromagnetic Screen . -

M agnets Support Tube

o Waelded Jointsin Aluminum Beam Pipe Extrusion
o Bellows-Free System Minimizes Cost & Leaks
* No Contribution to Beam Impedance \



Test Stand for the Field M easur ement




dB(0.1T) - dB(2T)

Results of Magnetic M easur ements
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M echanic Model Test




Displacement, mm
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Concept of Hall Probes Station Moving Inside Vacuum Chamber

Vacuum Chamber 3 x 20 Hall Probes Ultra High Resolution Nulling System

Probes Holder

18 mm

Anti-vibration elements

4/ >
One Crystal of 20 Hall Probes

Dimensions. 2mm X 2mm X 20mm



SUMMARY

Thedesign study of the superferric VLHC main dipole
ISin progress at Fermilab now.

Sever al mechanical models wer e investigated.

Two configurations of pole profiles (conventional and
crenellated) weretested.

20 parallel channels Hall probes M easurement Station
IS 1N operation.

Vertical and Horizontal Correctorsare designed.

L ambertson magnet is designed.

Thereisabasefor thelong magnet manufacturing.



